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(57) ABSTRACT

A memory card connector has an interior cavity for receiv-
ing a memory card. The connector includes an insulative
housing having a rear terminal-mounting section at the rear
of the cavity. A longitudinal side wall section extends
forwardly from one end of the rear section at one side of the
cavity. The housing has a bottom surface for mounting on a
circuit board. A plurality of terminals are mounted on the
rear terminal-mounting section of the housing and have
contact portions for engaging appropriate contacts on the
memory card. A pair of switch terminals are mounted on the
side wall section of the housing. One switch terminal has an
clastic contact arm which may be engageable by the memory
card received 1n the cavity and movable 1nto engagement
with a contact arm of the other switch terminal. A body
portion of at least one of the switch terminals 1s engaged 1n
a retaining slot 1n the side wall section of the housing. A
locking tab projects from the body portion against a locking
shoulder on the side wall section 1n the slot to prevent the
body portion from pulling out of the slot. A soldering tab
projects from a bottom edge of the body portion for solder
connection to the circuit board.

12 Claims, 3 Drawing Sheets
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1
MEMORY CARD CONNECTOR

FIELD OF THE INVENTION

This invention generally relates to the art of electrical
connectors and, particularly, to a memory card connector.

BACKGROUND OF THE INVENTION

Memory cards are known in the art and contain intelli-
gence 1n the form of a memory circuit or other electronic
program. Some form of card reader reads the information or
memory stored on the card. Such cards are used 1n many
applications in today’s electronic society, including video
cameras, digital still cameras, smartphones, PDA’s, music
players, ATMs, cable television decoders, toys, games, PC
adapters, multi-media cards and other electronic applica-
tions. Typically, a memory card includes a contact or ter-
minal array for connection through a card connector to a
card reader system and then to external equipment. The
connector readily accommodates 1nsertion and removal of
the card to provide quick access to the mformation and
program on the card. The card connector 1includes terminals
for yieldingly engaging the contact array of the memory
card.

The memory card connector often 1s mounted on a printed
circuit board. The memory card, itself, writes or reads via the
connector and can transmit between electrical appliances,
such as a word processor, personal computer, personal data
assistant or the like.

Some memory card connectors are provided with a write-
protection function by means of a pair of elastic conductive
terminals forming a controlling switch. The two elastic
terminals are mounted at a side of the connector and have
respective elastic arms arranged 1n close proximity to each
other and may or may not be moved 1into mutual engagement
by the memory card to close the controlling switch.

When switching off the write-protection switch, the
memory card pushes one of the elastic arms of the switch
into engagement with the other elastic arm for electrically
connecting the arms. This allows signals to be transmitted
between the memory card and the printed circuit board.

When switching on the write-protection switch, the
memory card may have a void or recess which will not push
the one elastic arm into engagement with the other elastic
arm. With the two elastic arms separated, signals cannot be
transmitted between the memory card and the printed circuit
board.

Unfortunately, problems continue to be encountered with
memory card connectors which have such a write-protection
function. Specifically, the switch terminals typically are
simply mounted 1n the connector by barbs or an interference
force fit, alone. When the memory card is repeatedly inserted
into and pulled out of the connector, the elastic terminals
become loose and often do not make proper contact. The
present mvention 1s directed to solving these problems.

SUMMARY OF THE INVENTION

An object, therefore, of the invention 1s to provide a new
and 1mproved memory card connector of the character
described and having at least a pair of switch terminals
mounted on the connector housing.

In the exemplary embodiment of the invention, the con-
nector has an interior cavity for receiving a memory card. An
insulative housing has a rear terminal-mounting section at
the rear of the cavity. A longitudinal side wall section
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extends forwardly from one end of the rear section at one
side of the cavity. The housing has a bottom surface for
mounting on a circuit board. A plurality of terminals are
mounted on the rear terminal-mounting section of the hous-
ing and have contact portions for engaging appropriate
contacts on the memory card. A pair of switch terminals are
mounted on the side wall section of the housing. One switch
terminal has an elastic contact arm which may be engage-
able by the memory card received 1n the cavity and movable
into engagement with a contact arm of the other switch
terminal. Complementary interengaging mounting means
are provided between at least one of the switch terminals and
the longitudinal side wall section of the housing and
includes a body portion of the one switch terminal engaged
in a retaining slot 1n the side wall section. A locking tab
projects from the body portion against a locking shoulder 1n
the slot 1n the side wall section to prevent the body portion
from pulling out of the slot. The one switch terminal has a
soldering tab projecting from a bottom edge of the body
portion for solder connection to the circuit board.

As disclosed herein, both switch terminals have body
portions engaged 1n retaining slots 1n the side wall section of
the housing. Both switch terminals have soldering tabs
projecting from bottom edges of the body portions of the
terminals. Both switch terminals have elastic contact arms.

According to one aspect of the invention, the switch
terminals are stamped and formed of sheet metal material.
The locking tab of the one switch terminal 1s stamped and
bent out of an opening 1n the body portion to define a locking
cdge engageable with the locking shoulder on the side wall
section. The body portion 1s generally planar, and the
locking tab 1s bent outwardly of the plane of the body
portion for snapping into engagement with the locking
shoulder on the side wall section automatically 1n response
to mserting the body portion into the retaining slot. The body
portion of one or both of the switch terminals may be
stamped with barbs engageable with the side wall section in
the retaining slot.

According to another aspect of the invention, the elastic
contact arm of the one switch terminal 1s at one end thereof
adjacent the longitudinal side wall section of the housing. A
second elastic contact arm 1s at an opposite end of the
terminal adjacent the rear terminal-mounting section of the
housing for engaging a third switch contact in response to
insertion of the memory card into the cavity. The terminal 1s
generally L-shaped to define the two elastic contact arms.

Other objects, features and advantages of the invention
will be apparent from the following detailed description
taken 1in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of this invention which are believed to be
novel are set forth with particularity in the appended claims.
The mvention, together with its objects and the advantages
thereof, may be best understood by reference to the follow-
ing description taken in conjunction with the accompanying
drawings, in which like reference numerals i1dentity like
clements 1n the figures and 1n which:

FIG. 1 1s an exploded perspective view of a memory card
connector embodying the concepts of the invention;

FIG. 2 1s a perspective view ol the connector 1n assembled
condition;

FIG. 3 1s an enlarged side elevational view of the con-
nector, with the cover removed; and

FIG. 4 1s an enlarged top plan view of the connector, with
the cover removed.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings 1n greater detail, the 1nvention
1s embodied 1n a memory card connector, generally desig-
nated 10 (FIGS. 1 and 2), which includes a housing, gen-
erally designated 12, and a cover, generally designated 14,
along with a plurality of terminals, generally designated 16,
mounted on the housing. The housing 1s fabricated of
insulating material such as molded plastic, and the cover 1s
fabricated of metal such as stamped and formed sheet metal
material.

The cover and the housing combine to form an interior
card-receiving cavity 18 having an open mouth 184 at a front
receptacle area of the connector. The mouth permits mser-
tion and removal of a memory card 1nto and out of cavity 18.

The molded plastic insulating housing 12 of connector 10
may be generally U-shaped (as shown) or L-shaped (not
shown). In either event, the housing has a rear terminal-
mounting section 20 which traverses the rear of cavity 18,
along with a longitudinal side wall section 22 (and 24) which
extends forwardly from one or both ends of the rear section
to define one or both sides of cavity 18. The housing
includes a bottom plate 26, and the overall housing has a
bottom surface 28 for mounting on top of a printed circuit
board (not shown). Side wall section 22 has first and second
narrow slots 30 and 32, respectively, which open at the top
of the side wall section. The rear terminal-mounting section
20 has first and second narrow slots 34 and 36 which open
at the top thereof.

Terminals 16 are mounted within a plurality of through
passages 38 (FIG. 1) in rear terminal-mounting section 20 of
the housing. Each terminal includes a tail portion 40 gen-
crally flush with bottom surface 28 of the housing for
connection, as by soldering, to appropriate circuit traces on
the printed circuit board. Terminals 16 also have contact
portions 42 {for engaging appropriate contacts on the
memory card, such as at the bottom of the card.

Cover 14 of connector 10 includes a top wall 44, a
depending rear wall 46 and depending side walls 48. Top
wall 44 substantially covers the entire terminal contact array
of the connector. Rear wall 46 depends downwardly over the
back side of rear section 20 of the housing. Side walls 48
depend downwardly over the outsides of side wall sections
22 and 24 of the housing. A brace portion 50 of the cover
spans cavity 18 across open mouth 18a thereof. Cover 14 1s
mounted to housing 12 simply by pushing the cover down-
wardly in the direction of arrow “A” (FIG. 1). Rear wall 46
and side walls 48 of the cover have mounting apertures 52
which “snap” into latching engagement with a plurality of
chamfiered latch bosses 54 on the outsides of rear section 20
and side wall sections 22 and 24 of the housing.

The switching system of connector 10 1s embodied in a
first switch terminal, generally designated 56; a second
switch terminal, generally designated 38; and a third switch
terminal, generally designated 60. All of the switch termi-
nals are stamped and formed from conductive sheet metal
material. First switch terminal 56 includes a generally planar
body portion 62 having a soldering tab 64 bent outwardly
from the bottom edge thercof. An elastic contact arm 66
projects generally horizontally from one side of the body
portion. A pair of barbs 68 project outwardly from opposite
side edges of the body portion. Finally, a locking tab 70 1s
stamped and formed out of an opening 72 in the body
portion. As best seen 1n FIG. 1, the locking tab 1s bent along,
its bottom edge and, thereby, will project inwardly out of the
plane of the body portion.
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First switch terminal 56 1s mounted into side wall section
22 of housing 12 by pushing the switch terminal down-
wardly in the direction of arrow “B” (FIG. 1) to force planar
body portion 62 mnto narrow retaining slot 30. The terminal
1s pushed downwardly unftil locking tab 70 snaps into a
locking recess 74 at the outside of side wall section 22,

within retaining slot 30, as best seen in FIG. 1. When so
locked, soldering tab 64 will be flush with bottom surface 28
of the housing. Barbs 68 at the side edges of body portion
62 bite into the plastic material of the housing within
retaining slot 30. The terminal cannot be pulled out of the
slot because the upper edge of locking tab 70 will abut
against a locking shoulder 74a defined by the top of locking,
recess 74.

Second switch terminal 58 i1s generally L-shaped and
includes an L-shaped body portion 76 and first and second
clastic contact arms 78 and 80 which extend at a right angle
to each other. A soldering tab 82 projects outwardly from a
bottom edge of the body portion. Barbs 84 project outwardly
from opposite edges of the body portion. Second switch
terminal 38 1s mounted onto housing 12 in the direction of
arrow “C” (FIG. 1) so that the L-shaped body portion 76 is
pushed into narrow slots 32 and 34 of the housing, until
soldering tab 82 1s flush with bottom surface 28 of the
housing. Barbs 84 bite into the plastic material of the
housing within slot 32.

Third switch terminal 60 includes a body portion 86
mounted 1nto narrow slot 36 1n rear section 20 of the
housing. An elastic contact arm 88 projects from the body
portion and 1s cantilevered mto cavity 18 at the rear thereof.
A soldering tab 90 projects outwardly from the bottom of
body portion 86 generally tlush with bottom surface 28 of
the housing.

Soldering tabs 64 and 90 of switch terminals 56 and 60
may be connected, as by soldering, to appropriate signal
circuit traces on the printed circuit board. Soldering tab 82
of switch terminal 58 may be connected, as by soldering, to
a ground circuit trace, for instance, on the printed circuit

board.

FIG. 4 shows the relative proximity of elastic contact arm
80 of switch terminal 38 and elastic contact arm 88 of switch
terminal 60. It can be seen that these two elastic contact arms
are cantilevered mto cavity 18 at the rear thereof and are
normally maintained 1n a spaced condition until a memory
card 1s 1serted completely into the cavity. When fully
inserted, a front edge of the memory card will engage elastic
contact arm 88 and push the contact arm rearwardly in the

direction of arrow [JD[] until the contact arm engages elastic
contact arm 80 of switch terminal 58. This will close a
circuit and allow the memory card to function in its writing
or reading capacity via connector 10. Such a switch as
atforded by contact arms 80 and 88 of terminals 538 and 60,

respectively, often are called end-of-position switches or
card detection switches.

FIG. 4 also shows the relative proximity of elastic contact
arm 78 of switch terminal 58 and elastic contact arm 66 of
switch terminal 56. It can be seen that the elastic contact
arms are out of engagement 1n a normally open condition 1n

the absence of a memory card 1n cavity 18. These elastic
contact arms of switch terminals 56 and 58 form a write-

protection switch for connector 10.

Specifically, in a write-enable condition the memory card
will push elastic contact arm 78 1n the direction of

arrow [JE[Jand into engagement with elastic contact arm 66
for electrically connecting the two elastic contact arms.
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Therefore, signals are enabled to be transmitted between the
memory card and the printed circuit board.

In a write-inhibit condition, the memory card will have a
void or recess aligned with a contact portion 78a of elastic
contact arm 78 so that the elastic contact arm 78 will not
engage elastic contact arm 66. With the two elastic contact
arms separated, signals are inhibited from being transmitted
between the memory card and the printed circuit board.

FIG. 3 shows how first switch terminal 56 1s positively
locked to side wall section 22 of housing 12. Specifically, the
switch terminal cannot move downwardly 1n the direction of
arrow “E” because of the rigid solder engagement of sol-
dering tab 64 with the printed circuit board. The terminal
cannot move upwardly 1n the direction of arrow “F” because
of the rigid engagement of the upper edge of locking tab 70
with locking shoulder 74a at the top of locking recess 74
(FIG. 1). The terminal cannot move inwardly or outwardly
generally parallel to the plane of the printed circuit board
because of a snug {it of the generally planar body 62 within
narrow retaining slot 30. Finally, the switch terminal cannot
move 1n a forward or backward direction generally parallel
to the printed circuit board because barbs 68 bite into the
plastic material of the housing within retaining slot 70.
Therefore, 1t can be seen that switch terminal 56 1s positively
locked 1n all directions, 1n a rigid, fixed position to prevent
any loosening when the memory card 1s repeatedly inserted
into and pulled out of cavity 18 of the connector.

It will be understood that the 1nvention may be embodied
in other specific forms without departing from the spirit or
central characteristics thereof. The present examples and
embodiments, therefore, are to be considered 1n all respects
as 1llustrative and not restrictive, and the invention 1s not to
be limited to the details given herein.

What 1s claimed 1s:

1. A memory card connector having an interior cavity for
receiving a memory card, comprising:

an 1nsulative housing having a rear terminal-mounting
section at the rear of the cavity, and at least one
longitudinal side wall section extending forwardly
from one end of the rear section at one side of the
cavity, the housing having a bottom surface for mount-
Ing on a circuit board;

a plurality of terminals mounted on the rear terminal-
mounting section of the housing and having contact
portions for engaging appropriate contacts on the
memory card;

a pair of switch terminals mounted on the side wail
section of the housing, one switch terminal having an
clastic contact arm which may be engageable by the
memory card received 1n the cavity and movable into
engagement with a contact arm of the other switch
terminal;

complementary interengaging mounting means between
at least one of the switch terminals and said longitu-
dinal side wall section of the housing and including a
body portion of the at least one switch terminal
engaged 1n a retaining slot 1n the side wall section, and
a locking tab projecting from the body portion against
a locking shoulder on the side wall section 1n the slot
to prevent the body portion from pulling out of the slot;
and

said at least one switch terminal having a soldering tab
projecting from a bottom edge of the body portion for
solder connection to the circuit board,

wherein said elastic contact arm of said one switch
terminal 1s at one end thereof adjacent said longitudinal
side wall section of the housing, and including a second
clastic contact arm at an opposite end of the one switch

terminal adjacent the rear terminal-mounting section of
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6

the housing for engaging a third switch terminal 1n
response to 1nsertion of the memory card into the
cavity.
2. The memory card connector of claim 1 wheremn the
contact arms of both switch terminals are elastic.

3. The memory card connector of claim 1 wherein the
body portion of said at least one switch terminal includes
barbs engageable with the side wall section 1n said retaining,
slot.

4. The memory card connector of claim 1 wherein said
one switch terminal 1s generally L-shaped.

5. The memory card connector of claim 1 wherein both of
said switch terminals have body portions engaged 1n retain-
ing slots 1n the at least one side wall section of the housing.

6. The memory card connector of claim 5 wherein both of
said switch terminals have soldering tabs projecting from
bottom edges of the body portions.

7. The memory card connector of claim 1 wherein said
switch terminals are stamped and formed of sheet metal
material, and said locking tab 1s stamped and bent out of an
opening 1n the body portion to define a locking edge
engageable with the locking shoulder on the at least one side
wall section.

8. The memory card connector of claim 7 wherein said
body portion 1s generally planar and said locking tab 1s bent
out of the plane of the body portion to define said locking
edge engageable with the locking shoulder.

9. A memory card connector having an interior cavity for
receiving a memory card, comprising:
an 1sulative housing having a rear terminal-mounting
section at the rear of the cavity, and at least one
longitudinal side wall section extending forwardly
from one end of the rear section at one side of the

cavity, the housing having a bottom surface for mount-
Ing on a circuit board;

a plurality of terminals mounted on the rear terminal-
mounting section of the housing and having contact
portions for engaging appropriate contacts on the
memory card;

a first switch terminal stamped and formed of conductive
sheet metal material and including a generally planar
body portion engaged in a narrow retaining slot in the
side wall section of the housing, a soldering tab pro-
jecting from a bottom edge of the body portion for
solder connection to the circuit board, and an elastic
contact arm projecting from the body portion and
engageable by the memory card received 1n the cavity;
and

a second switch terminal stamped and formed of conduc-
tive sheet metal material and including a generally
planar body portion inserted into a narrow retaining slot
in the side wall section of the housing, a contact arm
projecting from the body portion and engageable by the
elastic contact arm of the first switch terminal, a
soldering tab projecting from a bottom edge of the body
portion for solder connection to the circuit board, and
a locking tab stamped and bent out of an opening 1n the
body portion to define a locking edge engageable with
a locking shoulder on the side wall section 1n the slot
to prevent the body portion from pulling out of the slot,

wherein said elastic contact arm of said first switch
terminal 1s at one end thereof adjacent said longitudinal
side wall section of the housing, and including a second
contact arm at an opposite end of the first switch
terminal adjacent the rear terminal-mounting section of
the housing for engaging a third switch terminal 1n
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response to 1nsertion of the memory card into the end engageable by the memory card and movable into
cavity. engagement with the contact arm of said second switch
10. The memory card connector of claim 9 wherein the terminal

body portion of at least said second switch terminal includes

. : SR .. 12. Th d tor of claim 9 wherem said
barbs engageable with the side wall section 1n said retaining 5 ¢ MHEMOTy: Cald CONNECIOn 0L CIAIL F WARLTCIH Sl
slot first switch terminal 18 generally L-shaped.

11. The memory card connector of claim 9 wherein the
elastic contact arm of said first switch terminal has a distal £ % % % ok
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